1. Introduction {#sec1}
===============

The World Health Organization (WHO) reports that worldwide, one out of 10 infants are born prematurely each year [@bib1]. China has the largest number of preterm infants in the world. Compared to infants born maturely, preterm infants are more susceptible to various health issues [@bib2] and require additional health care in the neonatal intensive care units (NICUs) [@bib3]. Their discharge from the NICUs may lead to a great deal of vulnerability for them and their parents due to shifts in health conditions, family relationships, and parents\' ability to follow care plans [@bib4]. Parents may question their ability to engage in the full responsibility of caring for their premature children for the first time without the presence of health care providers [@bib5]. Discharge planning has been reported as a major means for creating a smooth transition from health care settings to the home environment [@bib6] and for preventing hospital readmission [@bib7]. Assessing patient-reported readiness for hospital discharge is regarded as an important part of the hospital discharge process and a potential predictor of post-discharge outcomes [@bib8]. Preterm infants cannot report their readiness, and their developmental stage might contribute to parenting difficulties. Because parents are the primary caregivers of preterm infants after discharge, it is important to assess parents\' readiness before their preterm infants\' release from the hospital to ensure infant safety and increase health care outcomes at home.

At present, a premature infant\'s readiness for discharge from the hospital is primarily determined by a set of clinical criteria, as judged by clinicians, without considering parent-reported readiness. Studies have found that perceptions of readiness for discharge differ between family members and health care providers [@bib9]. A very limited body of literature exists regarding preparing parents for the discharge of their preterm infants from hospitals. A critical step in improving continuity of care is to develop a reliable and valid instrument that can evaluate parents\' readiness for their preterm infants\' discharge from NICUs so that necessary interventions can be developed to meet parental needs.

Several measures have been developed to assess patients\' or caregivers\' readiness for hospital discharge, including the PREPARED Questionnaire [@bib10], the Care Transitions Measure (CTM) [@bib11], the Readiness for Discharge Questionnaire (RDQ) [@bib12], the Post Anesthetic Discharge Scoring System (PADSS) [@bib13], and the Readiness for Hospital Discharge Scale (RHDS)--Parent Form [@bib14], [@bib15]. The PREPARED Questionnaire was developed to assess the quality of planning for hospital discharge for elders and their caregivers [@bib10]; the CTM was developed to assess the quality of care transition from patients\' perspective (≥18 years old) [@bib11]. Both the PREPARED Questionnaire and the CTM are completed at home by adult patients and/or their caregivers after hospital discharge [@bib10], [@bib11]. The RDQ was developed to assess discharge readiness for patients with schizophrenia [@bib12] and the PADSS was created to assess post-anesthetic recovery [@bib13]. Both the RDQ and the PADSS are completed by health care providers on the day of patients\' discharge [@bib12], [@bib13]. All four of these measures have good reliability and validity [@bib10], [@bib11], [@bib12], [@bib13], but none of them was designed to assess parental readiness for discharge of their hospitalized children.

The RHDS--Parent Form was developed to measure parent-perceived readiness for hospital discharge of children (0--18years old) on the day of discharge [@bib14], [@bib15]. This scale has 29 items, which are covered by five subscales: child personal status, parent personal status, knowledge, coping ability, and expected support [@bib15]. This measure has adequate psychometric properties and has been widely used in Western countries [@bib14], [@bib15]. Assessing parental readiness before infants\' discharge can provide insights regarding how to promote a smooth transition from hospital to home care and improve health care outcomes at home. Studies have reported that a higher quality of discharge teaching can heighten parents\' readiness for hospital discharge and lead to fewer parent coping difficulties at home [@bib16]. As the only available measure to assess parental readiness on the day of infants\' discharge, the RHDS−Parent Form has not been evaluated for use in Chinese populations. The purpose of this study was to evaluate the reliability and validity of the RHDS−Parent Form among parents of preterm infants in China.

2. Methods {#sec2}
==========

2.1. Participants {#sec2.1}
-----------------

A convenience sampling method was used to select parents with preterm infants who were hospitalized in the NICUs of two tertiary hospitals in Wuhan, China. Eligible parents were required to be ages ≥18 years and to have finished grade 8 or above. In addition, they had to be identified as parents who would become primary caregivers of preterm infants discharged to home. Parents were excluded if their preterm infants needed surgery, were diagnosed with congenital abnormalities, were abandoned, readmitted, or deceased.

In the instrument development and testing process, approximately 5--10 samples are needed per item and the needed samples per item decrease with an increasing sample size [@bib17]. In this study, the estimated sample size should range between 145 and 290 with respect to a total of 29 items in the RHDS−Parent Form. A total of 168 parents were recruited for this study.

2.2. Instrument {#sec2.2}
---------------

### 2.2.1. RHDS--Parent Form {#sec2.2.1}

The 29-item RHDS−Parent Form was originally built to measure parental readiness for hospitalized children\'s (0--18years old) discharge [@bib14], [@bib15]. These items are grouped into five subscales: parent personal status, child personal status, knowledge, coping ability, and expected support. Child and parent personal status describes, respectively, both a child\'s and a parent\'s physical-emotional state before discharge; knowledge represents parental perceptions of information needed to address their concerns and answer their questions after discharge; coping ability refers to parent-perceived abilities to take care of their children at home; and expected support means the emotional and instrumental support that should be available after discharge. Each item uses an 11--point response option with anchors "not at all" at the beginning and "totally" at the end. The total score ranges from 0 to 290. A higher total score indicates a better parent readiness for hospital discharge. Cronbach\'s α values ranged from 0.70 to 0.86 for the total scale and its subscales [@bib15]. The confirmatory factor analysis (CFA) has demonstrated satisfactory psychometric status \[i.e., Lisrel Goodness of Fit Index (GFI) = 0.79; standardized root mean residuals (SRMR) = 0.10; root mean square error of approximation (RMSEA) = 0.10; and standardized absolute residuals = 0.07\] [@bib14].

### 2.2.2. Quality of Discharge Teaching Scale (QDTS)--Parent Form {#sec2.2.2}

The QDTS−Parent Form was developed to assess how parents perceived the teaching ability of their children\'s nurses [@bib15]. This instrument consists of 18 items under 2 subscales: content received subscale and delivery subscale. The 6-item content received subscale addresses the quality of the education received for discharge preparation, and the 12-item delivery subscale assesses the nurses\' skills when presenting discharge information. Each item uses an 11-point response option with anchors "not at all" at the beginning and "totally" at the end. The total score of the QDTS−Parent Form ranges from 0 to 180. A higher total score indicates better overall discharge instruction. The Cronbach\'s α coefficient is 0.88 for the total scale and 0.78 and 0.88 for content received and content delivery subscales, respectively [@bib15]. There is no Chinese version of QDTS−Parent Form available. It was translated into Chinese along with the RHDS−Parent Form according to the instrument translation guideline [@bib18]. In this study, the Cronbach\'s α coefficient was 0.82 for the total scale and 0.86 and 0.88 respectively for the content received and content delivery subscales.

2.3. Instrument translation and pilot test procedure {#sec2.3}
----------------------------------------------------

### 2.3.1. Translation {#sec2.3.1}

After obtaining permission to translate and evaluate the RHDS−Parent Form from the original developer, the transcultural adaptation of the RHDS−Parent Form was conducted based on a standard translation guideline recommended by Wild et al. [@bib18]. Two bilingual nursing researchers who had clinical and research experience but were not familiar with the original RHDS−Parent Form independently translated the English version of RHDS−Parent Form into two separate Chinese versions (forward translation). A forward-translated RHDS−Parent Form was finalized after both forward-translators reached an agreement. Two other bilingual experts not familiar with the original measure independently translated the forward-translated RHDS−Parent Form back to two separate English versions (back-translation). One final back-translated RHDS−Parent Form was developed after a consensus was reached between both back-translators. Finally, the proofreading of the back-translated version (in English) of RHDS−Parent Form was checked against the original English instrument by the original developer. Differences between these two English versions of RHDS−Parent Form were discussed and modifications were made until no further discrepancies existed.

### 2.3.2. Pilot test {#sec2.3.2}

The first pilot test was performed to assess item readability and comprehensibility. A sample of 12 parents who met the study eligibility criteria were asked to complete the translated version of RHDS−Parent Form. Unreadable items were rephrased. Another 12 participants were recruited for the second pilot test. The second pilot test showed that all participants understood items easily and supported the readability and comprehensibility of the Chinese version of RHDS (C-RHDS)−Parent Form.

2.4. Data collection {#sec2.4}
--------------------

Data were collected by the first author between October 2011 and June 2012. This study was introduced to eligible parents who had at least one child undergoing treatment in an NICU. Written informed consent was obtained if parents showed interest in participating in the study. All participants were asked to complete the demographic data, the C-RHDS−Parent Form, and the QDTS−Parent Form on the day of preterm infants\' discharge from NICUs. All these measures took about 10--15 min to complete.

2.5. Ethical consideration {#sec2.5}
--------------------------

Approval was obtained from the Institutional Review Boards (IRBs) of one university and two relevant hospitals. All the collected data were confidentially secured, and the eligible parents were told that their participation was voluntary and that leaving the study at any time would not affect their children\'s treatment and care.

2.6. Data analysis {#sec2.6}
------------------

Descriptive statistics were conducted to summarize the demographic information of participants. Reliability of the C-RHDS−Parent Form was presented using the Cronbach\'s α coefficient. The CFA was conducted to report the construct validity of the scale. Before initiating the factor analysis, we examined the adequacy of the data using the Kaiser-Meyer-Olkin (KMO) and Barlett\'s test of sphericity. We then conducted the principal axis factoring approach with an oblique rotation to test the structure of the C-RHDS−Parent Form. The number of the factors in this measure was decided based on the scree plot, an eigenvalue above 1.0, and the percentage of explained variance [@bib19]. Each item of a factor has to have a loading ≥0.3 and a cross-loading ≥ 0.15 [@bib20], [@bib21]. The convergent validity of this scale was reported by the correlations between the quality of discharge teaching and parent readiness for discharge. All the data were analyzed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). A p-value \< 0.05 indicated a level of statistical significance.

3. Results {#sec3}
==========

3.1. Participants {#sec3.1}
-----------------

A total of 168 parents were recruited for this study, and 150 (89.29%) parents completed it. Eighteen participants were excluded due to their infants\' health conditions and parents\' time conflicts. Among 150 parents, 73.3% of them were fathers. Parental ages ranged from 19 to 41 years (mean = 29.6). More than 60% of these parents had completed middle/high school and 39.3% college or higher education level. Among the preterm infants, the average gestational age was 34.23 weeks, and 51.30% of them were born vaginally; the mean birth weight was 2.20 kg and mean age was 18.81 days. The preterm infants had an average of 14.9 days length of stay in the NICUs (range = 3--60 days).

3.2. Confirmatory factor analysis {#sec3.2}
---------------------------------

The KMO value of 0.86 and the statistical significance of Bartlett\'s test suggested the adequacy of factor analysis in this study. Based on the Principal Component Analysis method with an Oblimin rotation, we performed the CFA to evaluate the adequacy of using the RHDS−Parent Form in the Chinese NICUs. There are twenty-four items representing 4 domains with 56.71% variance explained in this study. Five items were deleted because of either lower loadings than 0.3 (item 6a) or crossover loading lower than 0.15 (4 items 2a, 7b, 8b and 19). [Table 1](#tbl1){ref-type="table"} describes the detailed factor loading, eigenvalue, and variance explained for each factor in the C-RHDS−Parent Form.Table 1Confirmatory factor analysis of the C-RHDS−Parent Form.Table 1ItemFactor LoadingEigenvalueExplained Variance, %Factor 1Factor 2Factor 3Factor 4Item 170.8910.4035.88Item 150.81Item 160.81Item 120.76Item 110.75Item 130.75Item 100.69Item 90.64Item 200.58Item 180.53Item 140.49Item 7a0.802.709.30Item 5a0.73Item 8a0.73Item 5b0.63Item 4b0.62Item 2b0.58Item 4a0.56Item 220.901.746.00Item 230.71Item 210.62Item 240.58Item 3b0.701.605.53Item 3a0.70[^1]

The AMOS was used to test this CFA model with the following model fit indices examined: the Chi-Square test, Bentler Comparative Fit Index (CFI), Tucker-Lewis (non-normed fit) Index (TLI), SRMR, and RMSEA [@bib22]. According to the model tests, two additional items were deleted (items 18 and 20), leading to the 22-item C-RHDS−Parent Form ([Fig. 1](#fig1){ref-type="fig"}). [Table 2](#tbl2){ref-type="table"} compares the model fit indices for the 24-item C-RHDS−Parent Form, 22-item C-RHDS−Parent Form, and the original 29-item RHDS--Parent Form.Fig. 1Structure of the Chinese version of the RHDS--Parent Form.Fig. 1Table 2Model fit indices for the confirmatory factor analysis of the C-RHDS − Parent Form.Table 2Modelχ^2^/dfRMSEASRMRCFI (GFI)TLI22-Item C-RHDS−Parent Form1.910.0780.0660.910.9024-Item C-RHDS−Parent Form2.090.0850.070.880.8629-Item original RHDS−Parent Form--0.100.100.79--[^2]

3.3. Internal consistency {#sec3.3}
-------------------------

The 22-item C-RHDS--Parent Form was chosen to assess parent readiness for the premature infant\'s hospital discharge. The Cronbach\'s α values were 0.91 for the total scale, 0.92, 0.84, 0.78, and 0.82 for knowledge, physical-emotional status, expected support, and pain status, respectively ([Table 3](#tbl3){ref-type="table"}).Table 3The internal consistency and convergent validity of the C-RHDS− Parent Form.Table 3The C-RHDS−Parent FormCronbach\'s αContent receivedContent deliveryTotal QDTS−Parent FormFactor 1: Knowledge0.920.57^a^0.58^a^0.62^a^Factor 2: Physical--emotional status0.840.24^b^0.41^a^0.37^a^Factor 3: Expected support0.780.37^a^0.45^a^0.43^a^Factor 4: Pain status0.820.19^c^0.140.18^c^Total C-RHDS−Parent Form0.910.53^a^0.57^a^0.60^a^[^3]

3.4. Convergent validity {#sec3.4}
------------------------

The associations between the quality of discharge teaching and parent readiness for hospital discharge were reported using Pearson product--moment correlation. [Table 3](#tbl3){ref-type="table"} shows that content received, content delivery, and the total score of QDTS−Parent Form were positively associated with the subscales and total scale of the C-RHDS−Parent Form. Our results support our hypothesis that parents receiving higher quality of discharge teaching will have better discharge readiness.

4. Discussion {#sec4}
=============

Findings of the CFA in this study revealed that the C-RHDS−Parent Form was comprised of 22 items that can be grouped into 4 subscales and that 7 items were deleted from the original RHDS−Parent Form. The subscales of knowledge and expected support were completely consistent with the original scale. These similarities can be explained as follows: First, with the development of Chinese medical care system, the average length of hospital stays has decreased in recent years. To reduce patients\' hospital readmission rate, improving patients\' discharge readiness and ensuring safe transitions has become common practice in China. Hospitals are advocating the preparation of children and families for discharge via discharge education and specific follow-up plans. Second, the extensive level of communication between Chinese nurses, researchers, educators and their counterparts from Western countries including the United States are significantly impacting the clinical care Chinese preterm infants receive. Third, with the development of the Chinese economy, more parents and families are learning ways to take care of premature infants, including the discharge education many Chinese hospitals now offer.

Two factors of the C-RHDS−Parent Form differ from the original RHDS−Parent Form. Two items in the subscale of personal status in the original scale were formulated into a separate factor (i.e., pain status). The factor of personal status in the original scale was loaded in two structural factors in the C-RHDS−Parent Form, labeled as physical-emotional status and pain status. This may be attributed to the fact that pain is a very common reason for a physician\'s consultation [@bib23]. Pain can decrease patients\' quality of life as well as their physical, emotional, social function and is an important component of a person\'s "personal status." In this study, most parents (60.7%) had only finished middle school or high school and most did not have a medical background. Parents may treat pain as the major sign of disease and may not be confident enough to care for their preterm infants after discharge, especially when they feel uncomfortable themselves. Therefore, the level of pain felt by infants or parents becomes a major priority compared with other discharge preparation matters. We suggest further identifying the structure factors within this measure and attempting to understand their meanings using qualitative inquiries.

Conversely, one subscale (i.e., coping ability) as defined by Weiss et al. [@bib15], was excluded from the C-RHDS−Parent Form. This change might be explained by differing NICU visitation policies. In the United States, for instance, parents are allowed to stay with their preterm infants every day. During the visitation period, parents can develop a relationship with NICU health care providers, receive information and education concerning their preterm infants, and learn from the staff how to provide infant care [@bib24]. However, based on the policies of the two hospitals participating in this study, parents received reports from their children\'s doctors 2--3 times per week and were prohibited from entering the NICUs. This scarcity of interaction between parents and clinicians may lead to an absence of substantive communication between parents, infants, and health caregivers. In Chinese hospitals, parents do not have the opportunity to provide care for their preterm infants under the supervision of health care providers; this omission may prevent parents from understanding the scope of the challenges they may face at home after discharge. The meaning of coping abilities should be specifically investigated in Chinese NICUs. In this study, the mean age of infants was 19 days after birth. Most mothers were still under confinement following childbirth and did not show up on the day of discharge; as a result, more fathers were enrolled in this study. However, fathers generally may not the primary caregivers for preterm infants after discharge. Future work should evaluate the use of this measure with the mothers of premature infants hospitalized in Chinese NICUs.

Regarding the reliability analysis of the 22-item C-RHDS−Parent Form, we found that the Cronbach\'s α coefficient was 0.91 for the total scale, with a range of 0.78--0.92 for the subscales, being consistent with the results of the original scale [@bib15] and suggesting excellent reliability of the 22-item C-RHDS−Parent Form with Cronbach\'s α value exceed 0.80 [@bib25]. In addition, the correlations between the quality of discharge teaching and the C-RHDS−Parent Form supported the construct and relationships proposed by the Transition Theory [@bib4] and the conceptual work of Weiss [@bib14].

This study has several limitations. First, we used a convenience sample limited to parents of preterm infants hospitalized in the NICUs of two tertiary hospitals in one large Chinese city; this method may have restricted our study\'s representativeness, thus limiting the generalizability of our study findings. Future studies with a larger sample of parents whose children are hospitalized in different clinical care centers are needed. Second, because the content validity of C-RHDS−Parent Form was not evaluated in this work, future studies exploring this instrument\'s content validity are needed. Nevertheless, our pilot tests showed appropriate readability of this scale for use with parents of preterm infants. Third, there was no discharge teaching quality instrument available for Chinese parents of premature infants. The QDTS−Parent Form was transculturally translated and used to evaluate the convergent validity of the C-RHDS-Parent Form. The translation process was conducted along with the C-RHDS−Parent Form in a rigorous fashion to minimize potential bias.

5. Conclusion {#sec5}
=============

The C-RHDS−Parent Form is a 22-item scale with 4 subscales: physical--emotional status, pain status, knowledge, and expected support. The factor structure of the C-RHDS−Parent Form showed partial consistency with its original version, indicating that parental readiness for premature infants\' discharge may vary with different cultures and genders. Future studies should explore the factor structure within this scale among mothers before the C-RHDS−Parent Form is widely applied in Chinese clinical care settings.
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[^1]: C-RHDS = Chinese version of the Readiness for Hospital Discharge Scale.

[^2]: RMSEA = the root mean square error of approximation; SRMR=Standardized Root Mean Square Residual; CFI = the Bentler Comparative Fit Index; TLI = the Tucker-Lewis (non-normed fit) Index.

[^3]: QDTS = Quality of Discharge Teaching Scale; ^a^ P \< 0.001, ^b^ P \< 0.01, ^c^ P \< 0.05.
